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STEATOCYSTOMA MULTIPLEX: A DERMOID TUMOR*
A. M. KLIGMAN, MI)., P11.1). AND J. 1). KIRSCHBATJM, M.D.
METHODS
Nineteen (19) cysts from five (5) patients have
been semi-serially sectioned and stained with
hematoxylin and eosin, periodic-Schiff, toluidine
FIG. 1. The cyst wall above is made up of a cornifying, normal epidermis. Many cut hair shafts are
seen in the lumen, floating amidst horny and fatty debris (H & E X 160).
Consequently, certain notable characteristics
remain hidden. It is our intention to show that
steatocystomas comprise a variety of dermoid
tumors in which the full ensemble of epidermal
appendages is capable of being produced.
* From the Department of Dermatology,
University of Pennsylvania School of Medicine,
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Hartford Foundation.
Received for publication June 3, 1963.
383
blue, and Grams. Frozen seetion were studied
for alkaline phosphatase and stained for lipids
with Oil Red 0. The tedious labor of serially
sectioning tumors which may be as large as a
small olive proved rewarding.
RESULTS
The notable feature of these tumors is their
multifarious and pleomorphic anatomic character.
Different patternings are seen in different stages.
Once seen, steatocystoma multiplex is there-
after instantly recognized; however, the search-
light of histopathology has not been truly focuKed
on the darkest recesses of these curious cysts.
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The epithelial lining demonstrates the full
range of the potentialities of embryonic epidermis.
Clearly present, in variable degree, are hair
follicles, sebaceous glands and eccrine sweat
glands, all architecturally "mature" and phys-
iologically competent.
Young, small tumors are mainly keratinous
cysts lined by a normal cornifying epidermis
whose exfoliated horny cells become packed
together in concentric lamellae. A well developed
stratum corneum is present. At this stage, the
expressed contents are curdy and cheesy, re-
flecting mainly horny cells and an admixture of
epidermal fats. With fat stains the epidermal
cells contain rich aggregates of tiny lipid droplets;
the packed horny scales within the lumen are
suspended in a matrix of fat. As the tumor ex-
pands, the lining membrane flattens, the cells
are severely compressed into two or three thin
layers, the granular layer is effaced and
keratinization ceases. The stratum corneum thins
or disappears. Much of the packed horny lamellae
is lysed at this mature stage and the lumen
contains mainly granular amorphous debris with
dispersed keratinized fragments. The contents
are now chiefly oily, not horny. The capacity of
the lining epidermis to generate appendageal
structures is more noticeable in the larger, older
cysts. Clusters of hairs, mainly of lanugo size
but some of intermediate character, are found in
the lumen. (Fig. 1) These are produced by lanugo
hair follicles which are tangentially oriented,
having been flattened out against the cyst by its
expansion. Often, many hairs are retained in the
same follicle. Many generations of hairs are
produced continually so that their number in
larger tumors is much out of proportion to the
number of follicles.
Flo. 2. This is an unusual section presenting a tongue-like sebaceous gland in the center, and hair
follicle at the left, and at left below, an eccrine duct. The cyst cavity is above. In the lumen,
one sees only remnants of horny cells dispersed in an oily menstruum. The lining is so thin
as to be scarcely visible (H & E >< 210).
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Sebaceous differentiation occurs in several
forms. There may be little intra-epidermal nests
here and there with the fat laden cells rupturing
through a centrally placed opening without
benefit of a duct. From this vague orifice the
sebaceous tissue extends out in pseudo-lobule
formation, covered by a thin layer of epidermis.
These intra-epidermal collections are thus
"glands" whose cells stream toward a central
channel, rather than segments of epitheliurn
whose sebaceous-differentiating basal cells move
perpendicularly outward as do cornifying cells.
Occasionally, sebaceous tongues extend into the
dermis and appear as slender sheets compressed
against the cyst wall. These are not part of the
cyst wall and are always separated by an ex-
tremely thin layer of connective tissue. (Fig. 2)
In mature cysts, where keratinization has
ceased, the sebum continuously poured into the
lumen from the gland-like formations becomes
the dominant constituent; puncture of the cyst
relcases a brownish semi-viscous oil.
Ecerine glands are truly rare, and rarer still is it
possible to trace the duct as it opens into the
lumen. The secretory portion of the sweat gland
has normal cytology, including abundant glyco-
gen, suggesting functional competency. Even with
serial sectioning the appendages tend to be quite
sparse so that the failure to appreciate their
typicality is easily understood.
The typographic contours of the cyst wall are
revealing. Rete ridges are absent as might be
expected from pressure alone. Occasionally there
are papillary epithelial projections into the
lumen. The cysts are not always smoothly
surfaced spheres as one might suppose from their
gross shape. Occasionally, there are evaginations
and complicated outpouchings into the surround-
ing dermis. (Fig. 3) These often branch into a
series of connected tunnels lined with a wavy
FIG. 3. Branching outpouching from the main cyst cavity. Sebaceous lobules are frequent and un-
usually well developed in these channels. The lining is mainly non-cornifying and horny lamellae are
thus not to be found in the lumen (H & F X 64).
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FIG. 4. Origin of the cyst from the epidermis. A solid band of undifferentiated epithelial cells connects
the cyst to a little dimple in the epidermis. Steatocystoma is a true neoplasm not a blocked fol]icle(H & E x 96).
crenulated epithelium and an ultra-thin horny
layer. These evaginations tend to have a high
concentration of rather large sebaceous lobules
and undoubtedly pour a goodly quantity of
sebum into the main cyst cavity.
The epithelial lining has interesting variations
in addition to those due to pressure. Occasionally,
clusters of unshrunken epithelial cells are cast off
into the lumen to be found as floating "ghosts,"
often suggesting degenerating multinucleate
giant cells. There are segments which do not
cornify and the cells have indistinct cell walls
with a slightly foamy cytoplasm. These lack the
large, separate fat globules of sebaceous cells and
are not to be construed as such, though they are
abundant in fat. This type of cell forms the lining
of so-called sebaceous cysts.
The special stains did no more than routine
stains in portraying the chief characteristics of
the cysts.
As regards morphogenesis, by painstaking
search of serial sections, the cysts were found
to be connected to the overlying epidermis by a
short band of undifferentiated epithelial cells
(Fig. 4). rfhe cysts are completely closed and do
not open, even microscopically, into hair follicles.
DJSCtJSSJON
The presence of a full complement of append-
ages, hair follicles, sebaceous glands and eccrine
sweat glands compels a re-definition of the nature
of steatocystoma multiplex. These are pluri-
potential ectodermal tumors which preserve the
embryonic capacity to form appendages. Histo-
pathologically, they must be classified as a type
of dermoid tumor. The classical dermoid tumor is
usually single, most often on the face, ordinarily
reaches larger size, the appendages are larger
and more numerous, and, of course, dermoids
may have additional ectodermal and mesodermal
elements. The true dermoid is more teratomatous.
The ectodermal potentialities of the steato-
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cystoma are limited to the epidermis and its
derived appendages. Despite histologic similari-
ties, the true dermoid is not to be confused with
steatocystoma. Steatocystoma multiplex is a
distinct clinical entity whose nosologic status is
secure. Unlike the true dermoid, the tumors are
always multiple, are predominantly on the
trunk and have a high familial incidence.
These are true tumors not retention cysts.
rrhey bear no resemblance to comedones, or
cystic hamartomas derived from abnormal
follicles. They can, however, be properly assigned
to the family of nevoid growths or hamartomas.
In our specimens, they were found to be
physically connected to the epidermis and appear
to represent epithelial germs that have gone
awry. The capacity of the germs to differentiate
toward hair and glands is retained. This differ-
entiation along multiple morphogenetic pathways
is a common characteristic of nevoid tumors.
From the time of Virchow, cysts have been
thought to arise from blocked follicles. An ob-
struction is postulated which leads to distention
of the follicles converting these into cystic sacs.
This was the common explanation for milia also;
however, we showed that these are tiny kerati-
rious cysts which arose as neoplastic growths from
the epidermis or its appendages (1). Perhaps, the
prevailing view of the morphogenesis of steato-
cystoma is illustrated by the following textbook
description (2). "The affection appears to be
produced by plugging of the follicular orifice
through hyperkeratosis, causing retention of the
sebaceous secretion in the duct of the gland."
The only past histologic evidence, questionable
at best, for the retention theory is a section of one
cyst which seemed to be connected to a hyper-
keratotic lanugo follicle (3). The retention theory
has, however, been challenged on the following
grounds (4):(1) Steatocystomas are not found in acne
vulgaris,
(2) Conversely, comedones do not occur in
steatocystoma multiplex,
(3) Failure to demonstrate the blocked follicle
histologically,
(4) Occasional occurrence of steatocystomas on
the palms which lack follicles.
It is interesting that some authors do note the
presence of sebaceous lobules and hairs but seem
to regard these as unusual or exotic. In a very
early case report by Pringle (1899) sebaceous
lobules were mentioned (5). Contreras and
Costello were sufficiently intrigued by finding
tufts of hairs in three cases to suggest a relation-
ship to trichostasis spinulosa (6). In his thought-
ful review Anderson (7) came closest to discerning
the truth about these tumors by paying attention
to what most authors have neglected or passed
over as incidental, namely the customary pres-
ence of hair follicles and sebaceous glands (apo-
crine glands are cited too but no proof given). He
insists, therefore, that these are nevoid growths
which might have kinship to dermoids.
rile literature reiterates the fallacy of calling
steatocystomas sebaceous cysts, using these
designations as synonyms. The presence of fatty,
oily contents is responsible for this error. It must
be emphasized that even pure keratinous cysts
have considerable fats within them, produced, of
course, by the keratinocytes. This is the so-called
"horn fat" of the normal epidermis. There is
considerable ambiguity about what a sebaceous
cyst is; indeed, its existence in a pure form is
questionable.
SUMMARY
The tumors of steatocystoma multiplex char-
acteristically contain hair follicles, sebaceous
glands and eccririe sweat glands. These, the
latter especially, are sparse and are best visual-
ized by serial sectioning. Steatocystomas are
pluripotential tumors which produce competent,
mature appendages. They are to be regarded as a
variety of dermoid cyst.
A physical connection with the epidermis
through an undifferentiated epithelial column
negates the common fallacy of regarding these as
retention cysts. Steatocystomas are true tumors
probably representing the wayward development
of the primary epithelial germ.
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